By observing that neither the "sign" of A0 nor that of B0 enters into the proof, we see that we can diagonalize two semi-definite matrices (possibly of opposite sign). We can also easily extend the theorem to Hermitian matrices. Thus let a superscript asterisk denote complex conjugation and let A and B be complex Hermitian, positive semidefinite matrices. Proceeding as above, but using complex T0 , rl\ and unitary Ta , we can write A = T"A.T (9) B = T"B0T where A0 and Bt) are as in Eqs. (3) and (8). 3. Applications. The above theorem is necessary for the synthesis of networks which are passive or active at a point (to be published, for the basic concepts see [2]). It also can be used to advantage in the synthesis of two element kind networks, as well as in studying equivalent networks (see pp. 96 and 142 of [3] ). Its use in studying the vibrations of systems satisfying Lagrange's equations should also be apparent.
Abstract.
An upper bound is placed on the number of right half plane zeros of functions of the type Z -m/n. Z and m/n are RLC and LC driving point impedance functions respectively. In addition, it is shown that if ReZ > 0 on j axis, the number of right half plane zeros is determined precisely.
Introduction.
In problems of control and network synthesis, it may be necessary to determine the number of right half plane zeros of certain impedance functions. In control problems, zeros in the right half plane may cause instability while in synthesis they may require active networks. In this paper an upper bound is placed on the number of these zeros of the class of functions Z -m/n and Z -n/m. These terms are defined below.
Lemma.
Given: I.
Z is prf (an RLC driving point impedance function). II. m + n is a Hurwitz polynomial, of degree d, of the complex variable S; m is an even and n is an odd function of S. where a and b are positive real or complex conjugates with a positive real part, f is constructed to have the factor (s -a) (s -b) common in both the numerator and denominator. Further, [2] Re f > 0 on the j axis. To complete the proof of the realizability of f it is necessary to show that no additional right half plane zeros and poles are present. By the above lemma, both numerator and denominator have only two right half plane zeros each. This completes the proof.
